I N T R O D U C T I O N
The ecological research activities of the Biologische Anstalt Helgoland -initiated by Professor O. KINNE --comprise also measurements of standing stock, assimilation and respiration of plankton organisms in Helgoland waters. The research programme calls for a combination of field observations, experiments in the sea, and laboratory tests (see also TALLING 1960). Our work is still in a rather developmental stage and far from giving us a complete picture of what is happening in the surroundings of the island.
METHODS A N D RESULTS
Figure 1 summarizes data obtained in surface waters at the "Kabeltonne", a position located between Helgoland and the "Dtine" (Sandy Island). Generally, three samples were taken per week. The curves of temperature, phytoplankton stock, seston, and incoming radiation are based on mean values calculated for 10 days in each case; primary productivity measurements were done less frequently than the other observations. GOED~CKE (1954) . The decline in October/ December and the subsequent rise in April/June are exceptionally steep.
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The standing stock of phytoplankton is assessed in terms of carbon units; these values have not been determined directly, but derived from cell counts and measurements with an inverted microscope. LOHMANN (1908) Data on gross primary production and respiration ( Fig. 1 C) were obtained by employing the light and dark bottle oxygen method in a laboratory incubator (SvrrMANN N~ELSEN 1963) . The bottles were placed on a rotating disc in a water bath at nearly sea temperature for the time being and exposed to a light intensity of 6000 lux for 6 hours (approximately 13 cal/cm~). The results may be read as mg oxygen produced, or, after conversion, in mg carbon assimilated; the latter expression is less accurate. Respiration values are indicated below the abscissa in Figure 1 C. These productivity data provide some indication as to the activities of the plankton organisms present. Concerning the ratio between standing stock and primary production (Fig. 2) we found a mean of 1 : 4.5 and rather wide variations. The mean value indicates a good nutrient supply. The variations are not irregular: the productivity per unit carbon is mostly high during the depression of the standing stock curve, especially in winter. A relation to the nutrient content of the water is very likely to exist. It is, of course, difficult to eliminate the nutrient influence in order to assess the physiological state of the organisms. A first examination of the results indicates that ceratia are distinctly less active in regard to their rates of photosynthesis than diatoms: a ratio of 1 .'4 was observed! There is another factor which determines the productivity results: the population density. In most of our experiments with enriched plankton samples the productivity per unit plankton carbon was found to be lower than in natural concentrations of organisms. This again may be due to the nutrient supply, which -together with the rate of gas exchange between plankton and water -is also strongly influenced by the intensity of water agitation during experiments. From our laboratory experiments and the examples demonstrated by STEEMANN NIELSEN in the preceding paper it becomes evident how difficult it is to explore the needs and responses of plankton organisms and to obtain reliable estimations of productivity rates in situ. In principle, productivity studies can be carried out in the sea or under artificial conditions on deck or in the laboratory. When I chose the use of laboratory experiments, it was because l wanted to avoid uncontrolled light conditions, insufficient agitation and technical difficulties when exposing and fetching the bottles at a buoy. Occasionally comparisons were made between in situ and incubator experiments.
My estimations of the productivity in Helgoland waters are thus mainly based upon incubator results; they consider seston content (Fig. 1 D) , incidental radiation at the sea surface (Fig. 1 E) , and occasional light intensity measurements at different depths. For the photosynthetic active part of the radiation (STRICKLAND 1958), Figure 1 F shows the estimated integral mean intensity in a mixed surface layer of 10 m depth. By applying the ratio obtained in comparing light intensities under water and in the incubator, the gross primary production data of Figure 1 G have been derived.
During the annual cycle of productivity, two maxima seem to appear, similar to the observations by STEE~ANN NIrLSEN (1958) in Danish waters, but the annual sum of carbon assimilated seems to be nearly ten times higher near Helgoland. In winter, factors such as vertical circulation, reduced incidental light, and high seston content as a consequence of intensified wind action, cause a halt in productivity. Sometimes seston influence seems to be decisive, as at the end of the Eucampia-bloom in October 1965.
PROPOSED F U T U R E W O R K
For the establishment of exact correlations and for a better understanding of plankton production more data on the relation between seston content and under water light intensities are needed. It must further be considered that -apart from true successions -plankton populations of different water bodies passing the island have been registered. Also, more laboratory experiments are needed to find the reactions of single species under controlled conditions, in line with the work of TALL~NG (1960) . Finally, the processing of our net hauls will give us an idea of zooplankton influence on the respiratory rate measured, and the possible grazing effect. 
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